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Introduction
Salmon and steelhead populations have been severely depleted in the Columbia River from factors such as the presence of tributary dams, unscreened irrigation diversions, and habitat degradation from logging, mining, grazing, and others (Raymond, 1988) . The U.S. Geological Survey (USGS) has been funded by the Bureau of Reclamation (Reclamation) to provide evaluation of on-going Reclamation funded efforts to recover Endangered Species Act (ESA) listed anadromous salmonid populations in the Methow River watershed, a watershed of the Columbia River in the Upper Columbia River Basin, in north-central Washington State ( fig. 1 ). This monitoring and evaluation program was funded to document Reclamation's effort to partially fulfill the 2008 Federal Columbia River Power System Biological Opinion (BiOp) (National Oceanographic and Atmospheric Administration, Fisheries Division 2003) . This Biological Opinion includes Reasonable and Prudent Alternatives (RPA) to protect listed salmon and steelhead across their life cycle. Species of concern in the Methow River include Upper Columbia River (UCR) spring Chinook salmon (Oncorhynchus tshawytscha), UCR summer steelhead (O. mykiss), and bull trout (Salvelinus confluentus), which are all listed as threatened or endangered under the ESA. The work done by the USGS since 2004 has encompassed three phases of work. The first phase started in 2004 and continued through 2012. This first phase involved the evaluation of stream colonization and fish production in Beaver Creek following the modification of several water diversions (2000) (2001) (2002) (2003) (2004) (2005) (2006) that were acting as barriers to upstream fish movement. Products to date from this work include: Ruttenburg (2007), Connolly and others (2008) , Martens and Connolly (2008) , , Connolly and others (2010) , Martens and Connolly (2010) , Benjamin and others (2012) , Romine and others (2013a) , Weigel and others (2013a Weigel and others ( , 2013b Weigel and others ( , 2013c , and Martens and others (2014) . The second phase, initiated in 2008, focuses on the evaluation of the M2 reach (rkm 66-80) of the mainstem Methow River prior to restoration actions planned by Reclamation and Yakama Nation. The M2 study was designed to help understand the inter-relationships between stream habitat and the life history of various fish species to explain potential success or limitations in response to restoration actions. To help document changes derived by restoration, two reference reaches (Upper Methow between rkm 85 and 90, and Chewuch River between rkm 4 and 11) were identified based on relative lack of disturbance, proximity to the restoration reach, and relative unconfined geomorphology. A control reach (Lower Methow between rkm 57 and 64, also referred to as "Silver Reach") was 2 identified based on its similar disturbance as the reference reach, proximity to the restoration reach, and relatively unconfined geomorphology. Products to date include Barber and others (2011 ), Bellmore (2011 ), Tibbits and others (2012 , Bellmore and others (2013) , Benjamin and others (2013) , Romine and others (2013b) , Bellmore and other (2014) , Martens and others (2014) , and . The third phase of work has been to help with the development and to provide data for modeling efforts.
Most of the planned M2 reach restoration is focused on the creation or improvement of offchannel habitat, especially side channels. The pre-restoration portion of this study has been documented by . Side channel restoration actions were initiated in 2012 (Whitefish Island side channel, also referred to as SC3; rkm 76) and are planned to continue over the next several years. The Whitefish Island side channel was modified to maintain hydrological connection with the mainstem throughout the year. In addition, several log structures were installed and pools were deepened to create fish habitat. Prior to restoration, this side channel would lose hydrological connection with the mainstem Methow River, leaving one large pool near the bottom of the side channel and several shallow isolated pools that may or may not go dry. In seasonally connected side channels, juvenile salmonid survival in pools less than 100 cm average depth was lower than in pools greater than 100 cm average depth .
In this report, we document our field work and analysis completed in 2013. During 2013, USGS sampling efforts were focused on resampling of three reaches in Beaver Creek, testing methodology in the Whitefish Island side channel, conducting hatchery survival estimates, and operating a screw trap on the Chewuch River (funded by Yakama Nation; fig. 1 ). The Beaver Creek sampling effort was a revisit of three index sites sampled continuously from 2004 to 2007 to look at the fish response to barrier removal. Methodology testing in Whitefish Island side channel was done to determine the best method for evaluating fish populations after restoration efforts in side channels (previous sampling methods were determined to be ineffective after pools were deepened). Hatchery survival estimates were completed to monitor fish survival in the Methow and Columbia Rivers, while the screw trap was operated to estimate migrating fish populations in the Chewuch River and track passive integrated transponder (PIT)-tagged fish. In addition, we maintained a network of PIT-tag interrogation systems (PTIS), assisted Reclamation with fish removal events associated with stream restoration (two people for 9 days; 14 percent of summer field season), and conducted a stream metabolism study designed to help parameterize and calibrate the stream productivity model (Bellmore and others, 2014) with model validation.
Description of Study Area
The Methow River is a fifth-order stream in north-central Washington State that drains into the Columbia River at river kilometer (rkm) 843 in the Upper Columbia River Basin. The Methow River has two major tributaries-the Twisp River that enters the Methow River at rkm 66 near the town of Twisp, Washington, and the Chewuch River that enters the Methow River at rkm 80 near the town of Winthrop, Washington. Beaver Creek is a third-order stream that drains westward into the Methow River (rkm 57) just south of Twisp, Washington. Various artificial and natural barriers existed in Beaver Creek prior to restoration actions (initiated in 2000 with most work completed by 2005) aimed at improving anadromous fish passage. 
Methods

Fish Handling
All fish were measured for fork length (FL) to the nearest millimeter, weighed to the nearest 0.1 g, and inspected for external signs of disease. At the Chewuch River screw trap, the crew would determine if juvenile rainbow trout/steelhead were either a smolt (silvery appearance with black color on the edge of caudal fin), transitioning to a smolt (showing both a silvery appearance and parr marks), or a parr (presence of dark parr marks). Most target fish 65 mm FL or longer were tagged with a 12-mm PIT-tag and fish 55-64 mm FL with an 8-mm PIT-tag. PIT-tagging procedures followed the guidelines outlined by Columbia Basin Fish and Wildlife Authority (1999). All PIT-tag and recapture data were submitted by U.S. Geological Survey (USGS) personnel to the Columbia Basin PIT Tag Information System (PTAGIS) database, which is administered by Pacific States Marine Fisheries Commission (PSMFC).
PIT-Tag Interrogation Systems (PTIS)
During 2013, six PTIS were operated by the USGS in the Methow River watershed. Three of the PTIS (Chewuch River above Winthrop [CRW], Upper Methow above Winthrop [MRW] , and Methow River above Twisp [MRT]) were mainstem sites: the upper watershed sites (CRW, MRW; >80 rkm) had two arrays of antennas, and the MRT site had one array. The antennas at the MRT site did not operate at full capacity during 2013 because a new type of PIT tag transceiver (IS1001-MTS) that required the development of new antenna construction and configuration techniques. One array of six antennas is currently (2014) operating at this site. Of those six antennas, only two were working at full capacity in 2013. After extensive testing with this and other new systems by National Oceanic and Atmospheric Administration (NOAA) Fisheries, it was determined that the reader boards (IS1001) needed to be moved from the main controller to inside each individual antenna. Beaver Creek had one three-array PTIS (BVC) and one single-array PTIS system. There was one two-array PTIS near the mouth of Little Bridge Creek (LBT) in the Twisp River watershed. In December, two-array PTIS were installed at the top and bottom of the Whitefish Island side channel.
In March, three PTIS previously operated by the USGS were transferred to the Washington Department of Fish and Wildlife (WDFW) for operation and maintenance. These included one threearray PTIS on Gold Creek (GLC), one single-array PTIS on Libby Creek (LBC), and one single-array PTIS on Wolf Creek (WFC). In the summer of 2013, nine antennas (three antennas at the MRW PTIS, five antennas at the CRW PTIS, and one antenna at the BVC PTIS) were replaced and several cables that had been damaged during spring runoff were repaired or replaced. A new single-array PTIS is planned for installation in the mainstem Methow River near the town of Carlton in 2014.
Beaver Creek Abundance Estimates
In 2013, we conducted population abundance and non-population electrofishing in three reaches (Reach 1, rkm 5; Reach 2, rkm 12; and Reach 4, rkm 16) of Beaver Creek. These electrofishing surveys were completed in the same three reaches that were sampled annually from 2004 through 2007 with intermittent sampling in Reaches 1 and 2 through 2012. Non-population electrofishing occurred in the spring and autumn to collect fish lengths and weights, recapture PIT-tagged fish, and PIT-tag new fish.
Prior to surveys for fish population abundance, we completed habitat unit surveys to delineate habitat unit strata used for assessing fish populations. Field personnel identified habitat unit types (for example, pools, glides, riffles, and side channels), and measured each unit for length in meters (m), average width (m), average depth in centimeters (cm), and maximum depth (cm). For pools, a visual estimate of total cover was made, and subdivided into types of instream cover (large woody debris, small woody debris, substrate, undercut bank, or other) and overhead cover (large woody debris, small woody debris, or other).
We stratified the sampling effort based on habitat unit types (for example, pools, glides, riffles, and side channels) and electroshocked a systematic sample of units within each habitat type. In cases where a habitat unit was unable to be sampled, the next unit of the same strata was sampled. Habitat units selected for electrofishing were blocked off with nets to ensure there was no immigration or emigration of fish. A backpack electrofisher was used to conduct two or more passes (a maximum of six passes) using the removal-depletion methodology (White and others, 1982) , as described in . The field guides by Connolly (1996) were used to determine the number of passes necessary to achieve the desired level of precision in the population abundance estimate (Coefficient of Variation [CV] <25 percent for young-of-year salmonids and CV <12.5 percent for age-1 or older salmonids) of each sampling unit for each salmonid species (bull trout, brook trout [Salvelinus fontinalis], Chinook salmon, cutthroat trout [O. clarkii] , and rainbow trout/steelhead) and age group (young-of-year and age-1 or older). Fish were visually separated into age-0 and age-1 in the field. When the separation point was not obvious in the field, we used an 80 mm FL as a separation point between age-0 and age-1 or older fish. If passes 2 and 3 did not meet the desired level of precision, fish counts from passes 1 and 2 were combined and compared with passes 3 and 4, using the 2-pass field guide by Connolly (1996) with the next lower CV (for example, in place of the 25 percent column, the 12.5 percent column would be used) to determine the need for a fifth pass. On the rare occasion when fish capture counts continued to fail these criteria, we would complete a sixth and final pass. These methods were selected to minimize the number of units sampled and the number of passes per unit. This approach lessened the chance that individual fish would be exposed to the effects of electrofishing while it ensured a high degree of precision in the estimates.
Whitefish Island Sampling
Deep pools created during restoration of the Whitefish Island side channel rendered previous methods for estimating population abundance inadequate due to fish avoidance from electrofishing. As a result, 2013 was used as a methodology testing year to see if we could generate population abundance estimates in individual habitat units or over the entire side channel, or both. The first method tested was a three-occasion mark-recapture effort using two capture techniques (electrofishing and minnow trap). The second method was a multiple-pass, multiple-unit snorkel effort.
For the mark-recapture estimate, a combination of electrofishing and minnow trapping was used. First, the electrofishing method used for most of the side channel was a single forward pass with block nets above and below the section. One post-treatment pool was unique for its length (137 m), depth (3.0 m), and structure (large crib constructed of large wood), so it was independently sampled (to estimate populations at the habitat unit level), while the rest of the side channel was electroshocked as if one unit. Once electrofishing was completed and the fish were identified, measured, and tagged, we placed 30 baited minnow traps in pools of the side channel and left them to soak overnight. Traps were baited with a combination of salmon eggs, canned salmon, and Berkley PowerBait®. In the morning, trapped fish were identified, measured, and tagged and released. We then waited an hour after tagging before starting the next electrofishing effort. Electrofishing and trapping were repeated for 3 consecutive days with the traps removed on the fourth day. Data from the traps and electrofishing were combined into markrecapture events, and analyzed in R (R Core Team, 2014) using the Schnabel estimator for repeated mark-recapture data (Krebs, 1989) .
For multiple-pass, multiple-unit snorkel estimates, a habitat unit survey was completed similar to the methods used for Beaver Creek population estimates described earlier. Two crew members snorkeled in each habitat unit in an upstream direction. Fish were separated by species and age-class (age-0 and age-1 or older). This effort was repeated 4 times over 3 days. We assumed that there was no immigration, emigration, or mortality over the 3-day survey. Data were analyzed in R (R core Team, 2014) using an N-mixture model (Royle, 2004, and Kery and others, 2005) . Individual models were built based on habitat covariates (habitat unit type, area, and average depth) using three distributions (Poisson, Negative Binomial, and Zero Inflation Poisson). An overdispersion parameter, ĉ, was calculated for the three distributions with the full model to determine if the snorkel data were overdispersed (that is, the snorkel data variation exceeded the variation of the theoretically determined mixture model; Burham and Anderson, 2002) . If a model type was greatly overdispersed (ĉ>4), it was removed from consideration. Models of population abundance were ranked using Akaike's Information Criterion (AIC), whereby smaller AIC values represented more realistic models (Burnham and Anderson, 2002) . ΔAIC models were selected for consideration depending on where they fell on Burnham and Anderson's (2002) three-level scale (0-2, substantial support; 4-7, considerable support; and >10, essentially no support). Models with substantial support were considered for use to estimate abundance. Abundance estimates for multiple-pass, multiple-unit snorkel and mark-recapture were graphed to compare differences between the two methods ( fig. 7) .
Chewuch River Screw Trap
In 2013, additional funding was provided from Yakama Nation to continue and increase sampling at the Chewuch River screw trap. This additional funding allowed us to conduct population estimates of migrating fish in addition to PIT-tagging fish traveling through the M2 reach. A 5-foot (ft) rotary screw trap was used in the Chewuch River near its confluence with the Methow River. This screw trap was deployed on March 12 and fished through November 20 when ice developed in the river and on the trap, requiring the removal of the trap for fish health and crew safety. The trap was fished every day with the exception of 46 days beginning on May 4 due to high water (discharge greater than 1,000 [ft 3 /s]), and for 18 days beginning on September 30 as a result of a federally mandated government shutdown.
The trap was checked at least daily and as often as every 4 hours when required by high river discharges, increased debris loads, or scheduled hatchery fish releases. To determine capture efficiency for the trap, we periodically released PIT-tagged steelhead and Chinook salmon 1.2-km upstream of the trap, hereafter referred to as "efficiency release." PIT-tagged fish were held in a mesh pen in a protected eddy near the trap and released after no more than 2 days (48 hours). Efficiency releases were made when 30 or more fish were collected within a 48-hour holding period. 6 Abundance estimates were made for migrating age-0 rainbow trout/steelhead, steelhead smolt, age-1 or older rainbow trout/steelhead, sub-yearling Chinook, and Chinook smolt using actual or estimated daily catch. To estimate missed daily catches, we took the average fish abundance of the 2 days before and the 2 days after the missing period. Following the methods of WDFW (Snow and others, 2012) , we calculated abundance estimates based on the number of fish collected, Chewuch River discharge, and trap efficiency. Daily trap efficiency estimates were calculated based on a regression created from efficiency releases and Chewuch River discharge. These efficiency estimates were used to expand fish counts by species and age class into daily abundance estimates. These daily estimates were then combined into total abundance estimates. Formulas for calculating these estimates can be found in Snow and others (2012) . Chewuch River discharges were taken from a USGS monitoring site (#12448000) near Winthrop, Washington. Efficiency releases from 2009 to 2013 were combined to determine trap efficiency, as they produced a lower P-value compared to efficiency estimates in 2013 only.
Hatchery Survival Estimates
We queried and downloaded tagging and interrogation data, using the PTAGIS database (maintained by Pacific States Marine Fisheries Commission, Portland, Oregon), for 2013 PIT-tagged hatchery Chinook and 2013 PIT-tagged hatchery steelhead released in the Methow River watershed. In 2013, hatchery steelhead were released at three locations-two locations in the mainstem Methow River and one location in the Twisp River. Hatchery spring Chinook were released at five locations-three locations in the mainstem Methow River and one location each in the Twisp and Chewuch Rivers. The data were formatted via the program PitPro (University of Washington, Seattle, Washington). Once formatted, the data were analyzed using the "Live Recaptures" (Cormack-Jolly-Serber; Cooch and White, 2012) feature in the program MARK (Colorado State University, Fort Collins, Colorado) to gain estimates of survival over distance and detection probability. All models were simulated with the logit link, which constrains the parameters between 0 and 1.
Results
Fish Sampling
Eight fish species, not including at least one species of sculpin, were observed in the Methow River watershed in 2013 (table 1) . Most of these species were in the mainstem Methow or Chewuch Rivers. A total of 4,018 fish were PIT-tagged in the Methow River watershed in 2013-1,793 juvenile Chinook; 1,506 juvenile rainbow trout/steelhead; and 82 juvenile coho. The remaining tags (637 tags or about 16 percent) were implanted in cutthroat trout, bull trout, mountain whitefish (Prosopium williamsoni), longnose dace (Rhinichthys cataractae), and bridgelip suckers (Catostomus columbianus) (table 2). Most of the fish tagged in 2013 were collected from the Chewuch River screw trap. At five mainstem sites within the Upper Methow, Lower Methow, and M2 reaches, electrofishing was used to distribute 225 PIT-tags into target fish species, primarily juvenile rainbow trout/steelhead, and Chinook and coho salmon. An additional 48 PIT-tags were distributed in the Elbow Coulee side channel in the Twisp River while assisting Reclamation's habitat group. Nine fin clips, also referred to as genetic samples, were taken for genetic analysis in 2013. Seven of these genetic samples were taken from bull trout (two from the Whitefish Island side channel and five from the Chewuch River rotary screw trap) and two were taken from coho (one from Whitefish Island side channel and one from Beaver Creek; table 3).
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PIT-Tag Interrogation Systems
In 2013, 1,015 PIT-tagged fish were detected at the Chewuch River above Winthrop (CRW) PTIS (table 4) . Most of the fish detected (608, about 57 percent) at the CRW PTIS were juvenile Chinook. In addition, the CRW detected 84 adult steelhead (63 tagged as adults in Columbia River, 20 tagged as juveniles in the Methow River, and 1 tagged in the Yankee Fork of the Salmon River as a juvenile) and 85 adult spring Chinook (75 tagged as adults in the Columbia River, 9 tagged as juveniles in the Methow River, and 1 tagged as a juvenile in the Entiat River). One of these detections was a returning kelt steelhead that was detected as an adult at the CRW PTIS in 2011 and 2013. Sixteen hatchery steelhead smolts released in the Chewuch River in 2010, and 6 released in 2011 were detected as adults at the CRW PTIS in 2013.
In 2013, 152 PIT-tagged fish were detected at the Methow River above Winthrop (MRW) PTIS, with 62 (about 41 percent) of these being adult Chinook (56 tagged as adults in the Columbia River and 6 tagged as juveniles in the Methow River; table 4). Two hatchery steelhead smolts released in 2010, two released in 2011, and one released in 2012 were detected as adults at the MRW site in 2013 and six steelhead were tagged in the Columbia River as adults. Five hatchery spring Chinook smolts released in 2011 and nine released in 2012 were detected as adults at the MRW PTIS in 2013.
In 2013, 132 fish were detected at the Beaver Creek (BVC) PTIS (table 4) , of which 112 (about 85 percent) were juvenile rainbow trout or steelhead. Fourteen (about 11 percent) were adult steelhead, 4 of which were tagged as juveniles in Beaver Creek (1 tagged in 2008 and 3 tagged in 2011) and 10 were tagged in the Columbia River as adults (8 tagged at Priest Rapids Dam and 2 at Wells Dam). Three adult steelhead and 1 adult Chinook were detected at the Upper Beaver Creek PTIS in 2013.
Beaver Creek Abundance Estimates
Five fish species, not including at least one species of sculpin, were observed in Beaver Creek in 2013 (table 1), including three juvenile coho and one juvenile Chinook in Reach 1. Most PIT-tagged fish in Beaver Creek were juvenile rainbow trout/steelhead (99 percent), with 277 in Reach 1, 145 in Reach 2, and 59 in Reach 4 (table 2). The estimated number of fish per meter in Reach 1 of Beaver Creek was the second highest number of age-0 rainbow trout/steelhead (1.1019) that has been observed since sampling began in 2004 (fig. 2) . The number per meter of age-1 or older rainbow trout/steelhead (0.6894) was similar to the previous year's number despite the high number of age-0 fish (1.6630) in 2012 ( fig. 2) . In 2013, the estimated number of fish per meter in Reach 2 of Beaver Creek was the second lowest number of age-0 (0.2227) and age-1 or older rainbow trout/steelhead (0.5512) that has been observed since sampling began in 2004 (fig. 3) 5 ). The number of juvenile Chinook were higher (R 2 = 0.706, P = 0.005) when the previous year's mean August discharge in the Methow River (near Pateros) was higher, with no juvenile Chinook when discharge was less than 400 ft 3 /s ( fig. 6 ). Because this relationship of juvenile Chinook to Methow River discharge appears to be driven by one data point, we removed the data point and re-analyzed the data and found that the relationship was still significant (R 2 = 0.572, P = <0.001). There was no relationship (R 2 = 0.019, P = 0.720) between the number of adult returns from the previous year's Wells Dam counts ( fig. 6 ) and the number of juvenile Chinook in Beaver Creek.
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Whitefish Island Sampling
Seven fish species, not including at least one species of sculpin, were observed in the Whitefish Island side channel in 2013 (table 1) . Two bull trout were collected, PIT-tagged, and fin clipped for genetic testing. A total of 306 fish were PIT tagged, most of which were juvenile rainbow trout/steelhead (190, or about 62 percent), and juvenile Chinook (104, or about 34 percent; table 2).
Multiple-pass, multiple-unit snorkel abundance estimates were determined by evaluating models that included habitat based covariates over three distributions. The negative binomial models (NB) never stabilized, possibly due to low detection probabilities, so they were removed from consideration. High levels (>4.0) of overdispersion were detected in Poisson models (P) for each species, so we focused on Zero Inflation Poisson models (ZIP), which did not show overdispersion. The top model for age-0 steelhead (detection [area, habitat unit type, and the quadratic for average depth]; abundance [quadratic for area, habitat unit type, and average depth]) had a population of 2,216 (95 percent CI 1,966-2,482) fish. All other models had essentially no support (∆AIC>10) when compared to the top model. We selected the top age-1 or older rainbow trout/steelhead model (detection [area, habitat unit type, and average depth]; abundance [average depth]; population = 274), because it ranked highest and produced realistic population abundance estimates, even though five other models showed substantial support (∆AIC<2; table 5). The top model for Chinook (detection [area, habitat unit type, and the quadratic for average depth]; abundance [quadratic for average depth]) had a population of 1,755 (95 percent CI; 1,560-1,968) fish. The second and third models both showed substantial support (∆AIC< 2), but population estimates produced unrealistic dispersal of fish across the habitat units and were removed from consideration. All other top 10 models showed some support (∆AIC<7). Habitat unit type, area, and average depth proved to be important in determining population abundance for all three of the species or life stages evaluated.
Fish abundance estimates from mark-recapture data produced wide confidence intervals compared to population abundance estimates produced using the multiple-unit, multiple-pass snorkeling method ( fig. 7) . The mark-recapture estimates were lower than the estimates produced by snorkeling efforts. The first year after restoration, snorkeling estimates of age-0 rainbow trout/steelhead, age-1 or older rainbow trout/steelhead, and juvenile Chinook had over 4, 5, and 8 times more than the mean number of fish, respectively, than the years before restoration (figs. 8-10). The first year after modification of the side channel, the number of pools slightly increased from pre-restoration condition, while the number of riffles more than doubled ( fig. 11 ). The average depth of both pool and riffle habitat units also increased after restoration ( fig. 12 ).
Chewuch River Screw Trap
A total of 7,699 fish were collected from nine fish species not including at least one species of sculpin including rainbow trout/steelhead, Chinook, bull trout, cutthroat trout, brook trout, mountain whitefish, bridgelip sucker, longnose dace, and Pacific lamprey (ammocoetes; the larval stage of lamprey) in 2013. Eighteen efficiency releases were completed in discharges ranging from 191 to 887 ft 3 /s. A total of 123 age-0 rainbow trout/steelhead were observed at the trap from which we extrapolated to estimate that 1,687 (95 percent CI; 1,185-2,188) passed the trap site (table 6). Age-0 rainbow trout/steelhead were first captured at the end of June and collected through the end of the trapping season in November ( fig. 13 ). Average weekly lengths of age-0 rainbow trout/steelhead started at 25 mm FL (late June) and reached a maximum of 99 mm FL in the autumn (table A1). A total of 416 age-1 or older rainbow trout/steelhead were observed at the trap from which we estimated 18,337 (95 percent CI; 10,322-26,431) fish (table 6). Most age-1 or older rainbow trout/steelhead were captured just prior to spring runoff from March through June, although they were present throughout the season with a 9 secondary peak in September ( fig. 13 ). Average weekly lengths of age-1 or older rainbow trout/steelhead generally increased throughout the season ranging from 80 to 210 mm FL (table A1) . A total of 239 steelhead smolts were collected at the trap from which we estimated 15, 227 (95 percent CI; 9, 817 ) fish (table 6) . Steelhead smolts were collected from March through June ( fig. 13) , with average weekly lengths of steelhead smolts ranging from 115 to 166 mm FL (table A1). A total of 2,170 sub-yearling Chinook were collected at the trap from which we estimated 44,019 (95 percent CI; 27,856-60,182) fish (table 6) . Sub-yearling Chinook were encountered throughout the entire season of trapping with most captured prior to the spring runoff in March through June, with a second smaller pulse in autumn ( fig. 14) . Average weekly lengths of sub-yearling Chinook started at 34 mm FL, and increased throughout the season with a peak of 98 mm FL during the week of August 26th (table A1) . A total of 764 Chinook smolts were collected from which we estimated 15, 494 (95 percent CI; 10, 201 ) fish (table 6). Average weekly lengths of Chinook smolts ranged from 84 to 95 mm FL from March through June (table A1) .
Hatchery Survival Estimates
Survival and detection probability estimates were produced for six hatchery releases of spring Chinook and three releases of steelhead (table A2 ). In addition, we produced estimates using a combination of all hatchery fish by species with and without the Lower Methow River (LMR) PTIS. Hatchery steelhead released in the Methow River watershed (no LMR) had a probability of survival of 0.575 (95 percent CI, 0.569-0.581) from release to the Columbia River estuary with a probability of detection at 0.308 (95 percent CI, 0.302-0.315). Hatchery spring Chinook released in the Methow River watershed (no LMR) had a probability of survival of 0.565 (95 percent CI, 0.559-0.571) from release to the Columbia River estuary with a probability of detection at 0.288 (95 percent CI, 0.282-0.295). The average probability of detection of the MRT and LMR PTIS was very low (<0.01) for juvenile salmonids during the high discharges normally associated with the spring smolt migration ( fig. 15 ), although the MRT PTIS was only operating with two fully-functioning antennas.
Discussion Beaver Creek Abundance Estimates
Reach 1 of Beaver Creek has not had a detectable increase in age-0 or age-1 or older rainbow trout/steelhead after barrier removal from 2003 to 2004. Reach 2 has shown the most variability of all sites. Reach 4 had a large number of age-0 fish in 2013 compared to sampling done in 2004 through 2007. Continued sampling would need to be done to determine if the increase in age-0 fish in 2013 was a result of barrier removal or a 1-year anomaly. The lack of a larger response after barrier removal may be due to lack of adult steelhead available to colonize Beaver Creek, or dependent on more time for response, or both (Martens and others, 2010; Weigel and others, 2013c) . Juvenile Chinook were rarely present in Beaver Creek from 2004 through 2013. There was no relationship between adult Chinook return numbers at Wells Dam from the previous year to the number of fish per meter in Beaver Creek. There was a significant relationship between the previous year's average discharge in August to the number of juvenile fish per meter in Beaver Creek, with no juvenile Chinook in Beaver Creek when the previous year's mainstem average discharge in August was less than 400 ft 3 /s.
Multiple-pass, multiple-unit snorkeling was more accurate at estimating population abundance (based on 95 percent confidence intervals [CI]) than mark-recapture electrofishing. In addition, multiple-pass, multiple-unit snorkeling would allow for estimating populations at the habitat unit level. We could not collect enough recaptured fish in individual pools, some with depths greater than 2 m after restoration, through electrofishing to produce comparable population abundance estimates. Even though we recommend snorkeling to determine population abundance, electrofishing and PIT-tagging would still be required in individual habitat units to determine fish biomass, movement, and survival (this would be dependent on the number of fish that remain within the side channel and the number of fish tagged). The habitat unit types, area, and average depth were important factors in determining fish population abundance. Additional covariates, such as structure type and the number of pieces of wood, based on specific types of instream modifications should be evaluated in future studies.
In the first year after restoration, fish abundance was higher than pre-restoration levels of the side channel in August. Additional sampling should be done in autumn and spring because these seasons had a low survival rate prior to restoration of the side channel . Two bull trout were collected in the Whitefish Island side channel, indicating a potential increase of predatory fish use in the side channel after restoration. Before restoration, we found minimal use of predatory fish in this side channel . The potential increase in predatory fish should be monitored, especially for their effect on juvenile rainbow trout/steelhead and Chinook. The number of habitat units and average depths in the Whitefish Island side channel increased during August, just after spring runoff. The increase in the number of riffles was a result of formerly dry sections of the side channel maintaining water after restoration.
It would be more appropriate to compare these habitat indicators in autumn and spring (during low-flow levels) when differences between pre-restoration conditions would be more pronounced and fish survival was found to be decreased in shallow pools (<100 cm; . In addition, we caution that a single event (August sample) fish population increase after restoration may not represent successful restoration because the fate of these fish is still unknown and the entire watershed may have experienced a year with higher salmonid production and not a specific response to restoration. Due to possible annual variability in fish and habitat conditions, we suggest that the complete before-after-control-impact (BACI) design, as originally planned, should be implemented to evaluate possible changes due to restoration of the side channel. This design includes sampling of 10 side channels of variable hydrologic connectivity Martens and others, 2014) . Smith and others (1993) found that the BACI design is one of the best methods for impact assessment. With fish populations showing considerable variation in natural settings, Smith and others (1993) noted that increasing the number of before and after samples will decrease the amount of change needed to determine a significant difference after restoration.
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Chewuch River Screw Trap
Juvenile rainbow trout/steelhead and Chinook were trapped in both autumn and spring. Increased trapping intensity during the 2013 field season provided for more consistent trapping operations that resulted in the ability to produce population estimates for migrating fish. These population estimates had broad confidence intervals, especially in steelhead smolts and age-0 Chinook (>87 percent steelhead smolt of the estimate; >73 percentage-0 Chinook of the estimate). Rayton and Arteburn (2008) found that "noisy data" from screw traps often resulted in broad confidence intervals that were difficult to interpret. To improve on population estimates from 2013, we suggest adding more efficiency releases (which could be done by decreasing the minimum number of fish per release from 30 to 15, if fish numbers for a release were a constraint) within the 48-hour holding period. Additional years of trapping data could allow us to create trap efficiency estimates by species and season resulting in more precise estimates. A debris deflector should be installed to help keep the trap operating during high river discharges, when debris has the potential to stop or clog up the trap.
Hatchery Survival Estimates
Overall survival of hatchery-released steelhead and Chinook were greater than 50 percent from fish released in the Methow River. These fish have to travel more than 840 km and through nine Columbia River dams on their way to the Pacific Ocean. Current low numbers of PIT-tagged fish releases and low detection efficiencies of downstream juvenile fish at the MRT and LMR PTIS render Methow River reach-based survival estimates unreliable. We recommend modifying all of the existing antennas and adding a second array of antennas at the MRT PTIS to help improve PIT-tag detection and increasing the number of hatchery PIT-tagged fish. 
Chewuch River
Chewuch screw trap 1.0 0 5
Beaver Creek
Reach 1 4.6 1 0 TNP  TNP  TNP  TNP  TNP  May 13  TNP  TNP  TNP  TNP  TNP  May 20  TNP  TNP  TNP  TNP  TNP  May 27  TNP  TNP  TNP  TNP  TNP  June 3  TNP  TNP  TNP  TNP  TNP  June 10  TNP  TNP  TNP  TNP  TNP  June 
